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BASIC-ABSTRACT: 

NOVELTY - Polvsiiicon thin film with a protrusion on its surface is formed by irradiating 
amorph ous siHcon thin film on glass substrate (11). The protrusion on the surface is 
removed by chemo mechanical polishing by using polish slurry, which contains polish 
grinding particles for polarization of the surface of the polvsiiicon thin film. 

DETAILED DESCRIPTION - The polish liquid slurry containing polish grinding particles 
consisting of silica, is adjusted by pHs 10-1 1.^ 

USE - for manufacturing positive stagger type thin film transistor used in liquid crystal 
display device. 
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' ADVANTAGE - Since the polvsiltcon thin film surface of mobility of carrier is polarized, the 

^ate insulating film with favorable isolated breakdown voltage, is formed on the activated 
• - layer, thereby providing reliable positive stagger type thin film transistor . 

DESCRIPTION OF DRAWING - The figure shows sectional view of manufacturing method of 
positive stagger type thin film transistor . (1 1) Glass substrate. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a production method of a positive stagger-type thin 
film transistor which can form a gate Insulating film having good dielectric strength on an 
active layer composed of a polysilicon thin film by leveling the surface of the polysilicon thin 
film featuring high mobility of a carrier. 

SOLUTION: The production method of a thin film transistor consists of the following 
processes: a process wherein an amorphous silicon thin film acting as an insulating film is 
formed on a glass substrate 11 ; a process wherein a polysilicon thin film 13 having projections 
14 is formed on the surface of the amorphous silicon thin film by poly-crystallization through 
irradiation of the amorphous thin film with energy beams; and a process wherein the surface of 
the polysilicon thin film 13 is leveled by removal of the projections 14 on the surface of the 
polysilicon thin film 13 by chemical mechanical polishing with the use of an abrasive slurry 
containing abrasive grains. 
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JPO and NCIPI are not responsible for any 
daxnages caused by the use of this translation. 




1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the thin film transistor characterized by providing the process which forms an 
amorphous silicon thin film to the insulator layer on a glass substrate, the process which irradiates a energy beam, 
polycrystal-izes it to said amorphous silicon thin film, and forms a polish recon thin film, and the process which 
removes the projection of said polish recon thin film front face by chemical machinery polish using the polish slurry 
containing a polish abrasive grain, and carries out flattening of said polish recon thin film front face. 
[Claim 2] Said polish liquid slurry is the manufacture approach of the thin film transistor according to claim 1 
characterized by being adjusted by pH 10-1 1 containing the polish abrasive grain which consists of a silica. 
[Claim 3] Said chemical machinery polish is 20-1000kg/cm2. The manufacture approach of the thin film transistor 
according to claim 2 characterized by being made by the pressure. 



[Translation done.] 
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* NOTICES'* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the thin film transistor of a forward 
stagger mold of having improved especially the barrier layer, about the manufacture approach of the thin film transistor 
included in a liquid crystal display. 
[0002] 

[Description of the Prior Art] The forward stagger mold thin film transistor included in a liquid crystal display formed 
the barrier layer in which the source and a drain field are formed conventionally with the amorphous silicon (a-Si is 
called hereafter) thin film. However, the a-Si thin film had the problem that the mobility of the carrier which has big 
effect on transistor characteristics was small. 

[0003] Since it is such, in order to raise the property (mobility of a carrier) of the thin film transistor of a liquid crystal 
display in recent years, development of the technique which forms a barrier layer with a polish recon thin film is 
progressing. As a formation technique of this polish recon thin film, after forming an a-Si thin film to the insulator 
layer on a glass substrate, the approach of polycrystal-izing is learned by irradiating a energy beam like a laser beam. 
[0004] However, a dozens of nm projection generates the polish recon thin film obtained by said approach on a front 
face. For this reason, if the source and a drain field are formed in said barrier layer and the thin film transistor of a 
forward stagger mold is manufactured after carrying out patterning of this polish recon thin film, forming a barrier 
layer and forming gate dielectric film and a gate electrode on it, it will originate in the projection on the front face of a 
barrier layer which consists of said polish recon, the poor proof pressure of said gate dielectric film will be produced, 
and transistor characteristics will fall remarkably. 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention tends to offer the manufacture approach of the 
thin film transistor of the forward stagger mold which can form the gate dielectric film which has good withstand 
voltage on the barrier layer which consists of this polish recon thin film by carrying out flattening of the high polish 
recon thin film front face of the mobility of a carrier. 
[0006] 

[Means for Solving the Problem] The manufacture approach of the thin film transistor concerning this invention is 
characterized by to provide the process which forms an amorphous silicon thin film to the insulator layer on a glass 
substrate, the process which irradiates a energy beam, poly cry stal-izes it to said amorphous silicon thin film, and forms 
a polish recon thin film, and the process which removes the projection of said polish recon thin film front face by 
chemical-machinery polish using the polish slurry containing a polish abrasive grain, and carries out flattening of said 
polish recon thin film front face. 
[0007] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the thin film transistor concerning this 
invention is explained to a detail. 

(The 1st process) An a-Si thin film is first formed with a CVD method etc. to an insulator layer like the silicon oxide on 
a glass substrate. 

[0008] It permits forming a gate electrode beforehand before covering of said insulator layer on said glass substrate. 
(The 2nd process) Subsequentiy to said a-Si thin film, a energy beam is irradiated. At this time, said a-Si thin film is 
polycrystal-ized, and is changed into a polish recon thin film with good crystallinity. The projection of dozens of nm 
order occurs on a front face in coincidence. 

[0009] As said energy beam, a laser beam, an electron beam, etc. can be used, for example. 
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(The 3rd process) By [ which subsequently used the polish slurry which includes said polish recon thin film front face 
for a.polish abrasive grain ] carrying out chemical machinery polish (CMP;Chemical Mechanical Polishing), said 
projection is removed and flattening of the front face of said polish RINKO thin film is carried out. 
[0010] As polishing equipment applied to said CMP, the thing of the structure shown, for example in drawi ng 1 is used. 
This polishing equipment has a turntable 1 . On this turntable 1, the scouring pad 2 made from cloth is covered. The 
supply pipe 3 for supplying polish liquid is arranged above said scouring pad 2. The substrate holder 5 which has the 
support shaft 4 on the top face is arranged can move up and down freely above a scouring pad 2, and free [ rotation ]. 
[00 11] Supplying the polishing liquid 7 of the presentation which held in such polishing equipment so that the polish 
recon thin film which is the polished surface might counter said scouring pad 2 in a substrate 6 with said holder 5, and 
was mentioned above from said supply pipe 3 Said substrate 6 is turned to said scouring pad 2 with said support shaft 
4, a desired load is given, and the projection of the polish recon thin film front face on said substrate 6 is removed by 
making an opposite direction rotate said HORUDO 5 and said turntable 1 of each other further, 
[0012] As said pohsh abrasive grain, the particle of at least one ingredient chosen from a silica, a zirconia, cerium 
oxide, and an alumina can be used. These particles have the mean particle diameter of 0.02-0.1 micrometers, and it is 
desirable spherical or to have the configuration approximated to the ball. 

[0013] As for said polish abrasive grain, it is desirable to contain 0, 1 to 30% of the weight in said polish slurry. If the 
content of said polish abrasive grain is carried out to less than 0. 1% of the weight, it will become difficult to fully attain 
the effectiveness. On the other hand, if the content of said polish abrasive grain exceeds 30 % of the weight, the 
viscosity of polish liquid etc. will become high and it will be hard coming to deal with it. The content of said more 
desirable polish abrasive grain is 1 - 10 % of the weight. 

[0014] Said especially polish abrasive grain has a desirable silica particle (preferably colloidal silica with a mean 
particle diameter of 0.01-0.09 micrometers). When the polish abrasive grain which consists of such a silica particle is 
used, it is desirable to set pH of said polish slurry to 10-11. 

[0015] The pressure (load to the scouring pad 2 of the polish recon thin film in drawing 1 mentioned above) in said 
CMP is 20-1000kg/cm2. Carrying out is desirable. It is said pressure 20kg/cm2 If it is made the following, it will 
become difficult to remove the projection of said polish recon thin film. On the other hand, said pressure is 
1000kg/cm2. When it exceeds, a crack occurs in a polish recon thin film, or a possibility that the thickness of a polish 
recon thin film decreases and of producing the so-called film decrease is in it. said more desirable pressure - 50- 
200kg/cm2 it is , 

[0016] (The 4th process) said barrier layer after the front face mentioned above carries out patterning of the flat polish 
recon thin film according to a photo etching process and forms a barrier layer ~ gate dielectric film is formed in a top 
face at least. After continuing and forming a gate electrode on the gate dielectric film corresponding to said barrier 
layer, the ion implantation of the impurity which gives conductivity to said barrier layer by using said gate electrode as 
a mask is carried out, and the source and a drain field are formed. It pulls, and it continues and an interlayer insulation 
film is deposited on the whole surface with a CVD method, then, said interlayer insulation film part corresponding to 
said source and a drain field - a contact hole ~ opening ~ carrying out - an electrode - public funds ~ the thin film 
transistor of a forward stagger mold is manufactured by forming the source and the drain electrode which are connected 
to said source and a drain field through said contact hole by covering of a group, and patterning. 
[0017] A front face can make it the polish recon thin film by which flattening was carried out by according to this 
invention explained above, forming an amorphous silicon thin film to the insulator layer on a glass substrate, forming 
the polish recon thin film which irradiates a energy beam, polyciystal-izes it to this amorphous silicon thin film, and 
has a projection on a front face, and removing the projection of this poUsh recon thin film front face by chemical 
machinery polish using the polish slurry containing a polish abrasive grain, it is ****** by forming the source and a 
drain field in said barrier layer, after carrying out patterning of such a polish recon thin film, forming a barrier layer and 
forming gate dielectric film and a gate electrode on it to manufacture the thin film transistor of the^ forward stagger 
mold which has the good property which controlled thru/or canceled the poor withstand voltage of said gate dielectric 
film resulting from the projection of said polish recon thin film front face. 

[0018] Especially, in the CMP process of said poUsh recon thin film, a silica particle is contained as a polish abrasive 
grain, and when pH uses the polishing slurry of 10-1 1, in order that said silica particle may react with the projection of 
said polish recon thin film, exfoliation removal of said reactant is carried out by mechanical polish from a polish recon 
thin film. That is, the projection of said polish recon thin film is removed alternatively, and can prevent film decrease 
of the polish recon thin film itself 

[0019] Moreover, it sets at the CMP process of said polish recon thin film, and is a pressure (load to the scouring pad 2 
of the polish recon thin film in drawing 1 mentioned above) 20-1000kg/cm2 By carrying out, it becomes possible to 
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prevent the crack initiation of said polish recon thin film, and film decrease of a polish recon thin film. 
[0020] 

[Example] Hereafter, the desirable example of this invention is explained to a detail with reference to a drawing. 
(Example 1) Said Si02 as shown in (a) of drawing 2 , after forming Si02 film 12 with a CVD method on a glass 
substrate 1 1 first The amorphous silicon (a-Si) thin film with a thickness of 0.05 micrometers was formed with the 
CVD method on the film 12. It continued and the laser beam with an energy density 250 - a 400 mJ/cm [2 ], and a pulse 
width of 20-30nm was irradiated at this a-Si thin film. Consequently, while said a-Si thin film was polycrystal-ized and 
was changed into the polish recon thin film 13, the projection 14 was generated on the front face. 
[0021] Subsequently, make reverse the substrate 1 1 shown in the substrate holder 5 of the polishing equipment shown 
in drawing 1 mentioned above at (a) of drawing 2 , and it is held, the support shaft 4 of said holder 5 — said substrate — 
trade name [ on a turntable 1 ] made from Rodale Press; - Suba the scouring pad 2 which consists of 400 - 100 g/cm2 
A load is given. Making an opposite direction rotate said turntable 1 and holder 5 mutually at the rate of 60rpm, 
respectively By performing CMP actuation which supplies the polish slurry (the trade name made from FUJIMI; SP- 
15, pH=l 1) containing colloidal siUca to said scouring pad 2 the rate for 20mL(s)/from a supply pipe 3 for 20 seconds, 
and removing the projection of the polish recon thin film 13 of said substrate 1 1 As shown in (b) of drawing 2 , 
flattening of the front face of the polish recon thin film 13 was carried out. 

[0022] The optical surface roughness meter (Zygo) investigated five surface roughness and P-V (height between the 
maximum heights and the minimum crevice) in the polish recon thin film before and behind said CMP processing. 
Moreover, those five-point averages were calculated. The result is shown in the following table 1. 
[0023] 









(nm) 


P-V 
(n m) 


( nm) 


P-V 
(nm) 


No. 1 


3. 921 


23. 666 


1.094 


7.066 


No. 2 


2. 503 


18. 744 


1.107 


7. 087 


No. 3. 


2. 705 


15. 819 


1.014 


S. 523 


No. 4 


2. 364 


15. 299 


1.099 


6. 363 


No. 5 


2. 378 


16. 183 


1.315 


8. 395 




2. 774 


17.942 


1.126 


6. 885 



[0024] It turns out that the five-point average P-V is set to about 7nm after polish to five-point average P-V of 
polycrystal-ized Ushiro's polish recon thin film having been 18nm so that clearly from said table 1, and flattening of the 
poUsh recon thin film front face is carried out. 

[0025] Subsequently, as shown in (c) of drawing 3 , patterning of said polish recon thin film 13 was carried out 
according to the photo etching process, and the barrier layer 15 was formed. It is Si02 with a thickness of 0. 15 
micrometers by tiie CVD method to the whole surface which continues and contains said barrier layer 15. After 
forming the film (gate dielectric film) 16, the gate electrode 17 was formed by depositing and carrying out patterning of 
the MoW film with a thickness of 0.25 micrometers. The source of n mold which pulls, continues, carries out the ion 
implantation of Lynn to said barrier layer 15 by using said gate electrode 17 as a mask, and is shown in (d) of drawing 
3 by being activated, and the drain fields 18 and 19 were formed. 

[0026] Subsequently, it is Si02 by the CVD method to the whole surface. The mterlayer insulation film 20 which 
consists of film was deposited. Then, opening of the contact holes 21 and 22 was carried out to said interlay er 
insulation film 20 part corresponding to said source and the drain fields 18 and 19, and the thin film transistor of the 
forward stagger mold shown in (e) of drawing 3 by performing deposition of aluminum film and patterning by forming 
said source, the source connected to the drain fields 18 and 19 through said contact holes 21 and 22, and the drain 
electrodes 23 and 24 was manufactured. 

[0027] (Example 1 of a comparison) The thin film transistor of a forward stagger mold was manufactured by the same 
approach as an example 1 except having formed in the front face which does not perform CMP processing as a barrier 
layer with the polish recon thin film which the projection generated. 

[0028] When the withstand voltage of the gate dielectric film of the thin film transistor of the acquired example 1 and 
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the example 1 of a comparison was measured, it was checked that the thin film transistor of an example 1 shows very 

high, withstand voltage compared with the thin film transistor of the example 1 of a comparison. 

[0029] 

[Effect of the Invention] As explained above, according to this invention, by carrying out flattening of the high polish 
recon thin film front face of the mobility of a carrier, the gate dielectric film which has good withstand voltage can be 
formed on the barrier layer which consists of this polish recon thin film, as a result the manufacture approach of the 
thin film transistor of a reliable forward stagger mold can be offered. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the manufacture approach of the thin film transistor of a forward 
stagger mold of having improved especially the barrier layer, about the manufacture approach of the thin film transistor 
included in a liquid crystal display. 
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♦NOTICES* 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 

PRIOR ART 



[Description of the Prior Art] The forward stagger mold thin film transistor included in a liquid crystal display formed 
the barrier layer in which the source and a drain field are formed conventionally with the amorphous silicon (a-Si is 
called hereafter) thin film. However, the a-Si thin film had the problem that the mobility of the carrier which has big 

effect on transistor characteristics was small. 

[0003] Since it is such, in order to raise the property (mobihty of a carrier) of the thin film transistor of a liquid crystal 
display in recent years, development of the technique which forms a barrier layer with a poUsh recon thin film is 
progressing. As a formation technique of this polish recon thin film, after forming an a-Si thin film to the insulator 
layer on a glass substrate, the approach of polycrystal-izing is learned by irradiating a energy beam like a laser beam. 
[0004] However, a dozens of nm projection generates the polish recon thin film obtained by said approach on a front 
face. For this reason, if the source and a drain field are formed in said barrier layer and the thin film transistor of a \ , 
forward stagger mold is manufactured after carrying o ut patterning of this polish recon thin film, forming a ban;i er 
layer and forming gate dielectric film and a gateeIec!roQe on it, it will originate in the projection on the front fa ce of a'^ 
banter layer \vhich consists of said pohsh recon, the poor proof pressure of said gate dielectric film will be prdaiiced, 
and transistor characteristics will fall remarkably. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, by carrying out flattening of the high polish 
recon thin film front face of the mobility of a carrier, the gate dielectric film which has good withstand voltage can be 
formed on the barrier layer which consists of this polish recon thin film, as a result the manufacture approach of the 
thin film transistor of a reliable forward stagger mold can be offered. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The purpose of this invention tends to offer the manufacture approach of the 
thin film transistor of the forward stagger mold which can form the gate dielectric film which has good withstand 
voltage on the barrier layer which consists of this polish recon thin film by carrying out flattening of the high polish 
recon thin film front face of the mobility of a carrier. 
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MEANS 

[Means for Solving the Problem] The manufacture approach of the thin film transistor concerning this invention is 
characterized by to provide the process which forms an amorphous silicon thin film to the insulator layer on a glass 
substrate, the process which irradiates a energy beam, polycrystal-izes it to said amorphous silicon thin film, and forms 
a polish recon thin film, and the process which removes the projection of said polish recon thin film front face by 
chemical-machineiy polish using the polish slurry containing a polish abrasive grain, and carries out flattening of said 
polish recon thin film front face, 
[0007] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the thin film transistor concerning this 
invention is explained to a detail. 

(The 1st process) An a-Si thin film is first formed with a CVD method etc. to an insulator layer like the silicon oxide on 
a glass substrate. 

[0008] It permits forming a gate electrode beforehand before covering of said insulator layer on said glass substrate. 
(The 2nd process) Subsequently to said a-Si thin film, a energy beam is irradiated. At this time, said a-Si thin film is 
poly cry stal-ized, and is changed into a polish recon thin film with good crystallinity. The projection of dozens of nm 
order occurs on a front face in coincidence. 

[0009] As said energy beam, a laser beam, an electron beam, etc. can be used, for example. 

(The 3rd process) By [ which subsequently used the polish slurry which includes said polish recon thin film front face 
for a polish abrasive grain ] carrying out chemical machinery polish (CMP;Chemical Mechanical Polishing), said 
projection is removed and flattening of the front face of said polish RINKO thin film is carried out. 
[0010] As polishing equipment applied to said CMP, the thing of the structure shown, for example in drawing 1 is used. 
This polishing equipment has a turntable 1. On this tumtable 1, the scouring pad 2 made from cloth is covered. The 
supply pipe 3 for supplying polish liquid is arranged above said scouring pad 2. The substrate holder 5 which has the 
support shaft 4 on the top face is arranged can move up and down freely above a scouring pad 2, and free [ rotation ]. 
[001 1] Supplying the polishing liquid 7 of the presentation which held in such polishing equipment so that the polish 
recon thin film which is the polished surface might counter said scouring pad 2 in a substrate 6 with said holder 5, and 
was mentioned above from said supply pipe 3 Said substrate 6 is turned to said scouring pad 2 with said support shaft 
4, a desired load is given, and the projection of the polish recon thin film front face on said substrate 6 is removed by 
making an opposite direction rotate said HORUDO 5 and said tumtable 1 of each other further, 
[0012] As said poUsh abrasive grain, the particle of at least one ingredient chosen from a silica, a zirconia, cerium 
oxide, and an alumina can be used. These particles have the mean particle diameter of 0.02-0.1 micrometers, and it is 
desirable spherical or to have the configuration approximated to the ball. 

[0013] As for said polish abrasive grain, it is desirable to contain 0. 1 to 30% of the weight in said polish slurry. If the 
content of said polish abrasive grain is carried out to less than 0. 1% of the weight, it will become difficult to fully attain 
the effectiveness. On the other hand, if the content of said polish abrasive grain exceeds 30 % of the weight, the 
viscosity of polish liquid etc. will become high and it will be hard coming to deal with it. The content of said more 
desirable polish abrasive grain is 1 - 10 % of the weight. 

[0014] Said especially polish abrasive grain has a desirable silica particle (preferably colloidal silica with a mean 
particle diameter of 0,01-0.09 micrometers). When the polish abrasive grain which consists of such a silica particle is 
used, it is desirable to set pH of said polish slurry to 10-1 1 . 

[0015] The pressure (load to the scouring pad 2 of the polish recon thin film in drawing 1 mentioned above) in said 
CMP is 20-1000kg/cm2. Carrying out is desirable. It is said pressure 20kg/cm2 If it is made the following, it will 
become difficult to remove the projection of said polish recon thin film. On the other hand, said pressure is 
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1000kg/cm2. When it exceeds, a crack occurs in a polish recon thin film, or a possibility that the thickness of a polish 
recon thin film decreases and of producing the so-called film decrease is in it. said more desirable pressure — 50- 
200kg/cm2 it is. 

[0016] (The 4th process) said barrier layer after the front face mentioned above carries out patterning of the flat polish 
recon thin film according to a photo etching process and forms a barrier layer ~ gate dielectric film is formed in a top 
face at least. After continuing and forming a gate electrode on the gate dielectric film corresponding to said barrier 
layer, the ion implantation of the impurity which gives conductivity to said barrier layer by using said gate electrode as 
a mask is carried out, and the source and a drain field are formed. It pulls, and it continues and an interlayer insulation 
film is deposited on the whole surface with a CVD method, then, said interlayer insulation film part corresponding to 
said source and a drain field - a contact hole - opening - carrying out an electrode - public fixnds - the thin film 
transistor of a forward stagger mold is manufactured by forming the source and the drain electrode which are connected 
to said source and a drain field through said contact hole by covering of a group, and patterning. 
[0017] A front face can make it the polish recon thin film by which flattening was carried out by according to this 
invention explained above, forming an amorphous silicon thin film to the insulator layer on a glass substrate, forming 
the polish recon thin film which irradiates a energy beam, polycrystal-izes it to this amorphous silicon thin film, and 
has a projection on a front face, and removing the projection of this poUsh recon thin film front face by chemical 
machinery polish using the polish slurry containing a polish abrasive grain, it is ****** by forming the source and a 
drain field in said barrier layer, after carrying out patterning of such a polish recon thin film, forming a barrier layer and 
forming gate dielectric film and a gate electrode on it to manufacture tiie thin film transistor of the forward stagger 
mold which has the good property which controlled thru/or canceled the poor withstand voltage of said gate dielectric 
film resulting from the projection of said polish recon thin film front face. 

[0018] Especially, in the CMP process of said pohsh recon thin film, a silica particle is contained as a polish abrasive 
grain, and when pH uses the polishing slurry of 10-1 1, in order that said silica particle may react with the projection of 
said polish recon thin film, exfoliation removal of said reactant is carried out by mechanical polish from a polish recon 
thin film. That is, the projection of said polish recon thin film is removed alternatively, and can prevent film decrease 
of the polish recon thin film itself. 

[0019] Moreover, it sets at the CMP process of said polish recon thin film, and is a pressure (load to the scouring pad 2 
of the polish recon thin film in drawing 1 mentioned above) 20-1000kg/cm2 By carrying out, it becomes possible to 
prevent the crack initiation of said polish recon thin film, and film decrease of a polish recon thin film. 
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EXAMPLE 

[Example] Hereafter, the desirable example of this invention is explained to a detail with reference to a drawing. 
(Example 1) Said Si02 as shown in (a) of drawing 2 , after forming Si02 fihn 12 with a CVD method on a glass 
substrate 1 1 first The amorphous silicon (a-Si) thin film with a thickness of 0.05 micrometers was formed with the 
CVD method on the film 12. It continued and the laser beam with an energy density 250 - a 400 mJ/cm [2 ], and a pulse 
width of 20-30nm was irradiated at this a-Si thin film. Consequently, while said a-Si thin film was polycrystal-ized and 
was changed into the polish recon thin film 13, the projection 14 was generated on the front face. 
[0021] Subsequently, make reverse the substrate 1 1 shown in the substrate holder 5 of the polishing equipment shown 
in drawing 1 mentioned above at (a) of drawing 2 , and it is held, the support shaft 4 of said holder 5 — said substrate — 
trade name [ on a turntable 1 ] made from Rodale Press; ~ Suba the scouring pad 2 which consists of 400 - 100 g/cm2 
A load is given. Making an opposite direction rotate said turntable 1 and holder 5 mutually at the rate of 60rpm, 
respectively By performing CMP actuation which supplies the polish slurry (the trade name made from FUJIMI; SP- 
15, pH=l 1) containing colloidal silica to said scouring pad 2 the rate for 20mL(s)/from a supply pipe 3 for 20 seconds, 
and removing the projection of the polish recon thin film 13 of said substrate 1 1 As shown in (b) of drawing 2 , 
flattening of the front face of the polish recon thin film 13 was carried out. 

[0022] The optical surface roughness meter (Zygo) investigated five surface roughness and P-V (height between the 
maximum heights and the minimum crevice) in the polish recon thin film before and behind said CMP processing. 
Moreover, those five-point averages were calculated. The result is shown in the following table 1.' 
[0023] 

[Table 1] 









( n m) 


P-V 
(n m) 


(nm) 


P-V 
(nm) 


No. 1 


3, 921 


23. 666 


1.094 


7.066 


N o. 2 


2. 503 


18.744 


1.107 


7. 087 


No. 3 


2. 705 


15. 319 


1.014 


5.523 


No. 4 


2. 364 


15. 299 


1.099 


S. 363 


No. 5 


2. 376 


16. 163 


1.315 


8. 395 




2. 774 


17.942 


1.126 


6. 885 



[0024] It turns out that the five-point average P-V is set to about 7nm afl;er polish to five-point average P-V of 
polycrystal-ized Ushiro's polish recon thin film having been 18nm so that clearly from said table 1, and flattening of the 
polish recon thin film front face is carried out. 

[0025] Subseq uently, as shown in (c) of drawing 3 , pattemin g of said polish recon thin film 13 was car ried out 
according to the p lj; ioto etchmg _Dmcess. and the barrier laver TTwas formed . It is Si02 with a thickness of 0.15 
mfCioineLeis by the CVD'"metnoa to tne wnole sunace which continues and contains said barrier layer 15. After 
forming the film (gate dielectric film) 16, the gate electrode 17 was formed by depositing and carrying out patterning of 
the MoW film with a thickness of 0.25 micrometers. The source of n mold which pulls, continues, carries out the ion 
implantation of Lynn to said barrier layer 15 by using said gate electrode 17 as a mask, and is shown in (d) of drawing 
3 by being activated, and the drain fields 18 and 19 were formed. 

[0026] Subsequently, it is Si02 by the CVD method to the whole surface. The interiayer insulation film 20 which 
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consists of film was deposited. Then, opening of the contact holes 21 and 22 was carried out to said interlay er 
insulation film 20 part corresponding to said source and the drain fields 18 and 19, and the thin film transistor of the 
forward stagger mold shown in (e) of drawing 3 by performing deposition of aluminum film and patterning by forming 
said source, the source connected to the drain fields 18 and 19 through said contact holes 21 and 22, and the drain 
electrodes 23 and 24 was manufactured. 

[0027] (Example 1 of a comparison) The thin film transistor of a forward stagger mold was manufactured by the same 
approach as an example 1 except having formed in the front face which does not perform CMP processing as a barrier 
layer with the polish recon thin film which the projection generated. 

[0028] When tiie withstand voltage of the gate dielectric film of the thin film transistor of the acquired example 1 and 
the example 1 of a comparison was measured, it was checked that the thin film transistor of an example 1 shows very 
high withstand voltage compared with the thin film transistor of the example 1 of a comparison. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the polishing equipment used for the CMP process of this invention. 
[Drawing 2] The sectional view showing the production process of the forward stagger mold thin film transistor in the 
example 1 of this invention. 

[Drawing 3] The sectional view showing the production process of the forward stagger mold thin film transistor in the 
example 1 of this invention. 
[Description of Notations] 

1 ~ Turntable, 

2 - Scouring pad 

3 - Supply pipe, 
5 Holder, 

1 1 - Glass substrate 

13 ~ Polish recon thin film, 

14 Projection, 

15 - Barrier layer, 

16 - Gate dielectric film 

17 - Gate electrode. 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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